For reactions conducted under anhydrous conditions glassware was dried overnight in an oven at 130 °C and was allowed to cool in a dessicator over anhydrous KOH. Anhydrous reactions were carried out under argon. Solvents were BOC standard reagent grade and distilled before use.
Method 3a-c: Dephosphinoylation of β-keto diphenylphosphine oxides 3a: 4 M aqueous NaOH (10 cm 3 ) is added to a stirred solution of the substrate (1 mmol) in ethanol (10 cm 3 ) at reflux. When the reaction has gone to completion it is allowed to cool to room temperature and transferred to a separatory funnel with water (10 cm 3 ) and extracted with ethyl acetate (3 × 20 cm 3 ) . The combined organic phases are dried (Na 2 SO 4 ), filtered and the solvent removed in vacuo to give the crude product that is purified by column chromatography. 3b: Identical to method 3a except that KOH (10 eq.) in methanol is used instead of 4 M aqueous NaOH in ethanol. 3c: Identical to method 3a except that K 2 CO 3 (10 eq.) and water (10 cm 3 ) is used instead of 4 M aqueous NaOH. 3d: Identical to method 3a except that NaOMe (10 eq.) and MeOH (10 cm 3 ) is used instead of 4 M aqueous NaOH and ethanol.
Method 4: γ-Alkylation of β-keto diphenylphosphine oxides LDA (2.05 eq.) is added to a stirred solution of the phosphine oxide (1 mmol) in anhydrous THF (10 cm 3 ) at 0 o C under argon. After 15 minutes the solution is cooled to −78 o C and the electrophile (1.0 eq.) is added. When the reaction has gone to completion saturated aqueous NH 4 Cl (10 cm 3 ) is added and the mixture allowed to warm to room temperature. The mixture is transferred to a separatory funnel with water (10 cm 3 ) and extracted with ethyl acetate (3 × 20 cm 3 ) . The combined organic phases are dried (Na 2 SO 4 ), filtered and the solvent removed in vacuo to give the crude product, which is purified by column chromatography and / or crystallisation.
1-Diphenylphosphinoyl-propan-2-one 2a
By method 1 diphenylmethylphosphine oxide (25.0 g, 116 mmol) and ethylacetate (11.21 g, 127 mmol, 12.4 cm 3 ) after 3½ hours gave a yellow solid that was recrystallised from boiling EtOAc to give 2a (15.74 g, 52%) as white needles. mp 127-129 °C (from EtOAc) (lit., 6 129 °C, EtOAc); R f = 7.72 (4H, m, m, m, , 3.58 (2H, d, J 15.0, PCH 2 ) and 2.31 (3H, s, CH 3 C=O);
31 P NMR (162 MHz; CDCl 3 ) δ 26.8; 13 C NMR (100 MHz; CDCl 3 ) δ 200. 8 (d, J 5.0, C2), 132.2 (d, J 2.5, , 131.8 (d, J 103.0, 130.8 (d, J 10.0, 128.7 (d, J 12.5, , 47.9 (d, J 56.5, C1) 
1-Diphenylphosphinoyl-butan-2-one 2b
By method 1 diphenylmethylphosphine oxide (4.0 g, 18.5 mmol) and methyl propionate (1.79 g, 20.4 
1-Diphenylphosphinoyl-3-methyl-butan-2-one 2c
By method 1 diphenylmethylphosphine oxide (4.0 g, 18.5 mmol) and methyl 2-methylpropionate (2.08 g, 20.4 mmol, 2. 34 cm 3 ) after 3 hours gave a yellow gum that was purified by DCVC [id 6 cm; 50 cm 3 fractions; 2 × hexanes; 50-100% EtOAc in hexanes (v/v) -10% increments; 2-16% MeOH in EtOAc (v/v) -2% increments] to give phosphine oxide 2c (2.61 g, 49%) as white needles. 
2-Diphenylphosphinoyl-1-phenylethanone 2d
By method 1 diphenylmethylphosphine oxide (22.1 g, 102 mmol) 
1-Diphenylphosphinoyl-4-phenyl-butan-2-one 2f
By method 1 diphenylmethylphosphine oxide (1.00 g, 3.9 mmol) after 8 hours gave a brown gum. 
By method 4 phosphine oxide 2a (1.0 g, 3. 87 mmol) after 4 hours gave a brown syrup that was purified by DCVC [id 4 cm; 20 cm 3 fractions; 2 × hexanes; 10-100% EtOAc in hexanes (v/v) -10% increments; 2.5-30% MeOH in EtOAc (v/v) -2.5% increments] to give phosphine oxide 2f (0.94 g, 69%) as white needles. All analytical data were identical with that reported above.
3-Diphenylphosphinoyl-butan-2-one 3a
By method 1 diphenylethylphosphine oxide (5.0 g, 21.7 mmol) 
2-Diphenylphosphinoyl-1-phenyl-pent-4-en-1-one 3g
By method 2a phosphine oxide 2d (0.30 g, 0.94 mmol) after 48 hours gave a white solid. 
1,3-Diphenyl-2-diphenylphosphinoyl-propan-1-one 3h
By method 2a phosphine oxide 2d (0.20 g, 0.62 mmol) after 28 hours gave a white solid. H, 5.71%). The data above are in agreement with that which has been previously reported. 
2-Diphenylphosphinoyl-1,4-diphenyl-butane-1,4-dione 3i
By method 2a phosphine oxide 2d (0.30 g, 0.94 mmol) after 27 hours gave a yellow gum. 8, 31.9, 29.6-28.5 (C4 to C12), 25.7, 25.4 (C3 and C13) and 14.1 (C14).
(E)-2-Diphenylphosphinoyl-1-furan-2-yl-5-phenyl-pent-4-en-1-one 3m
By method 2a phosphine oxide 2e (100 mg, 0.32 mmol) after 19 hours gave a brown solid. By method 2a phosphine oxide 3a (0.10 g, 0.37 mmol) after 3½ hours gave a yellow solid. 
(E)-4-Diphenylphosphinoyl-4-methyl-7-phenyl-hept-6-en-3-one 4c
By method 2a phosphine oxide 3b (0.30 g, 1.05 mmol) after 24 hours gave a yellow gum. 
(E)-4-Diphenylphosphinoyl-2,4-dimethyl-7-phenyl-hept-6-en-3-one 4d
By method 2a phosphine oxide 3c (0. 
(E)-4-Acetyl-4-diphenylphosphinoyl-1-phenylhepta-1,6-diene 4e
By method 2a phosphine oxide 3n (0.50 g, 1.34 mmol) after 3 days gave a yellow solid. 
(E)-4-Diphenylphosphinoyl-7-methyl-1-phenyl-4-(3'-phenyl-prop-2'-en-yl)-oct-6-en-3-one 4f
By 
(E)-6-Phenyl-hex-5-en-2-one 5b
By method 3a phosphine oxide 3n (0.14 g, 0.38 mmol) after 4½ hours gave a clear yellow oil. 
1-Phenyl-tetradecan-1-one 5f
By method 3a phosphine oxide 3l (0.28 g, 0.58 mmol) after 3½ hours gave a yellow solid. The product was purified by DCVC [id 4 cm; 20 cm 3 fractions; 4 × hexanes; 2.5-40% EtOAc in hexanes (v/v) -2.5% increments] to give ketone 5f (0.12 g, 68%) as a white powder. mp 54-55 °C (from 
4-Oxo-4-phenyl-butanoic acid 5h
By method 3a phosphine oxide 3j (0.30 g, 0.69 mmol) after 1 hour gave a yellow gum (The reaction mixture was acidified with 3 M aqueous HCl (50 cm 3 ) before extraction with dichloromethane m, 7.55 (1H, tt, J 7.5 and 1.5, m, m, m, 6.49 (1H, dt, J 11.5 and 1.5, CH=CHPh), 5.72 (1H, dt, J 11.5 and 7.5, CH=CHPh), 3.11 (2H, t, J 7.5 2, 133.0, 130.9, 129.9, 128.7, 128.5, 128.2, 128.0, 126.7 (Ph, C4 and C5), 38.6 (C2) and 23.2 (C3); (Found: C, 86.40; H, 6.90. C 17 H 16 O requires C, 86.40; H, 6.82%) . Ketone 5k has been reported previously with no characterisation.
(E)-4-Methyl-1-phenyl-nona-1,8-dien-5-one 5l
By method 3a phosphine oxide 3s (120 mg, 0.28 mmol) after 3½ hours gave a yellow gum. m, 7.21 (1H, tt, J 7.0 and 1.5, 6.41 (1H, d, J 16.0, CH=CHPh), 6.12 (1H, dt, J 16.0 and 7.5, CH=CHPh), 5.80 (1H, ddt, J 17.0, 10.5 and 6.5, CH=CH 2 m, m, m, 6.53 (1H, dd, J 3.5 and 1.5, 6.46 (1H, d, J 16.0, CH=CHPh), 6.27 (1H, dt, J 16.0 and 7. 
1-Phenyl-heptan-1-one 5p
Diphenylhexylphosphine oxide (2.0 g, 7.0 mmol) was dissolved in anhydrous THF (20 
1-Diphenylphosphinoyl-4-hydroxy-4-phenyl-butan-2-one 7g
By method 4 phosphine oxide 2a (1.0 g, 3.87 
